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BATTLEFIELD-READY SOLUTIONS.

When your margin for error is zero, you need a computer that’s ready to step up to any challenge.
Featuring some of the industry’s lowest failure rates, Panasonic Toughbook® computers provide
reliable and durable mobile computing solutions built from the ground up to perform mission-critical
functions in some of the harshest conditions. Enabling real-time access to information and long
battery life for maximum uptime, fully-rugged Toughbook computers can be counted on to deliver
situational awareness when it matters most. The MIL-STD-810G and IP65 certified' Toughbook
computers, powered by the Intel® Core™ i5 vPro™ Processor*, ensure that you stay a step ahead
on every mission.

Learn more: 1.888.322.3895 / panasonic.com/toughbook/federal
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IEC 60529 Sections 13. .2, 14.2.5 and 14.3 for IP65.
|
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SPECIAL REPORT

Simulated Scenarios

Commercial off-the-shelf technology and
rich data combine to deliver high-fidelity
flight training and simulation systems.

TECHNOLOGY FOCUS

DO-178C nears finish line, with credit
for modern tools and technologies
Avionics software designers are gearing up

for the release of the update to the DO-178B
software certification standard—DO-178C, which
accommodates modern technologies, such as

formal methods and object-oriented programming.
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* |nternal EMI Filter

« High efficiency to 82%

-55°C to +125°C
Operating Temperature Range

* Low weight: 77 grams (typical)

With an integrated MIL-STD-461
compliant EMI input filter, IR's ATS
series of 25W single and dual output
DC-DC converters offer significant
space and system cost-savings for
high reliability and aerospace
applications.

For more information call
1.800.919.7898 or visit us at

http:/hirel.irf.com
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BY JOHN KELLER, EDITOR IN CHIEF v

Embedded Computing Report
e-newsletter is a monthly digest of the
most important news in your industry

Embedded computing in aerospace
and defense applications has always
been among the most important ed-
itorial topics here at Military & Aero-
space Electronics. Readers know that
applications, standards, and products
related to military embedded sys-
tems most always receive prominent
attention, and why wouldn’t they?

Embedded computing for signal
processing, situational awareness,
digital moving maps, communica-
tions, electronic warfare, sensors
like radar and sonar, and a wide va-
riety of other military and aero-
space applications are central to en-
hancing the capabilities of today’s
warfighters.

Enabling these new capabilities
are the latest in microprocessors,
single-board computers, electron-
ics chassis and enclosures, cabling
and connectors, power-management
hardware, anti-tamper software, and
so many other embedded computing
technologies. Well, we just couldn’t fit
it all in to our satisfaction—until now.

Military & Aerospace Electronics and
its sister publication Avionics Intelli-
gence have launched the Embedded
Computing Report, a monthly elec-
tronic newsletter that deploys at
1 p.m. eastern time on the second
Monday of each month.

The Embedded Computing Re-
port from Military & Aerospace Elec-
tronics and Avionics Intelligence is for
engineers, engineering managers,
and program managers who need
to stay up with the latest develop-
ments in embedded computing de-
sign trends, embedded comput-
ing business, embedded computing
contract wins, embedded comput-
ing contract opportunities, as well
as the latest product announce-
ments in embedded computing
technologies, such as board prod-
ucts and integrated computing
systems.

Those interested can view the
inaugural issue of the Embedded
Computing Report online at http://
bit.ly/aFXZfb (the full URL is http:/
newsletters.pennnet.com/mae_

enl/104421093.html). This e-newslet-
ter goes out to 19,000 professionals

each month, and anyone can sub-
scribe online at http://bit.ly/asZzSG.

The Embedded Computing Report
is a monthly digest of the content

that appears in the embedded com-
puting department of the Military &
Aerospace Electronics Web site, which
is viewable at http:/www.mili-

taryaerospace.com/index/embed-

ded-computing.html. The Web site

department, like its e-newsletter
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counterpart, is to enable embedded
computing professionals to see the
most vital news of their industry all
in one place.

This department and the Embed-
ded Computing Report e-newsletter
is your central location for every-
thing embedded computing—news,
product announcements, in-depth
features, commentary, and more—
arranged for you to see quickly and
easily. A fast scan will keep you up
to date on the latest developments
in embedded computing for aero-
space and defense—and then let
you get back to your business.

The choice on how you access
this information is all up to you:
either take a look at the online
embedded computing department
each day or several times a week,
or wait for the digest in monthly e-
newsletter form to be delivered to
your inbox every second Monday.

This is our way of helping make
Military & Aerospace Electronics your
first stop for embedded computing
information, so spread the word.
And, as always, I'm interested in
your comments, suggestions, and
questions. To participate, simply
send me an e-mail at jkeller@
pennwell.com. I'll see you at the
Embedded Computing Report. €
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Navy looks to Northrop Grumman,
Lockheed Martin, and Raytheon to develop
future Air and Missile Defense Radar

BY JOHN KELLER

WASHINGTON—The U.S. Navy is ask-
ing three of the nation’s most promi-
nent radar systems integration com-
panies to develop technology for a
future multiband radar system able
to provide volume search, tracking,
ballistic missile defense discrimina-
tion, and missile communications,

The U.S. Navy is looking to three radar
houses to develop the future Air and Missile
Defense Radar (AMDR) system to help
safeguard surface warships from aircraft and
missile attack.

as well as horizon search, precision
tracking, and terminal illumination.
The three military radar com-
panies—the Northrop Grumman
Systems Corp. Electronic Systems
segment in Linthicum Heights,
Md.; the Lockheed Martin Corp.
Mission Systems and Sensors
(MS2) segment in Moorestown,
N.J,; and the Raytheon Co. Inte-
grated Defense Systems segment
in Sudbury, Mass.—will develop

technology for the future Air and
Missile Defense Radar (AMDR)—a
radar suite containing an S-band
radar, an X-band radar, and radar
suite controller (RSC) that will be
scalable to accommodate current
and future mission requirements
for several kinds of Navy weapons
platforms.

The AMDR S-band radar (AM-
DR-S) will provide volume search,
tracking, ballistic missile defense
discrimination, and missile com-
munications, while the AMDR X-
band radar (AMDR-X) will provide
horizon search, precision tracking,
missile communication, and termi-
nal illumination.

Northrop Grumman is receiving
a $120 million contract, Lockheed
Martin is receiving a $119.2 million
contract, and Raytheon is receiving
a $112.3 contract to develop tech-
nology for the AMDR S-band and
radar suite controller. The RSC will
perform all coordination actions
to ensure that both radars oper-
ate in concert in a widely diverse
environment.

Officials of the U.S. Naval Sea
Systems Command in Washington
awarded the contracts. €

FOR MORE INFORMATION
visit www.navseda.navy.mil,
www.es.northropgrumman.com,

wwuw.lockheedmartin.com/ms2,
and www.raytheon.com.
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IN BRIEF

DARPA Vulture program
to use Boeing SolarEagle
Boeing in St. Louis signed an
agreement with the U.S. De-
fense Advanced Research Proj-
ects Agency in Arlington, Va., to
develop and fly the SolarEagle
unmanned aircraft for the Vul-
ture II demonstration program.
SolarEagle will make its first
demonstration flight in 2014.
During testing, SolarEagle will
remain in the upper atmosphere
for 30 days, harvesting solar en-
ergy during the day that will

be stored in fuel cells and used
to provide power through the
night. Boeing will develop a full-
scale flight demonstrator. Key
suppliers include Versa Power
Systems and QinetiQ.

MH-60 to migrate to
Lockheed Martin system
The U.S. Navy awarded Lock-
heed Martin in Owego, NY,, a
$10 million contract to devel-

op software that will enable
MH-60R and MH-60S multimis-
sion helicopter aircrews to use
the latest technology to pre-plan
their missions via the U.S. mil-
itary’s Joint Mission Planning
System. Lockheed Martin will
develop a software module to be
loaded onto a planning system
laptop. The finished mission
profile is transferred to a mem-
ory card and uploaded to Lock-
heed Martin’s avionics suite. €
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AAl to develop sensors to help UAVs detect
and attack submarines and surface warships

BY JOHN KELLER

LAKEHURST NAS, N.J—Unmanned air-
craft specialist AAI Corp. in Hunt
Valley, Md., will design airborne
sensor technology that may enable
unmanned aerial vehicles (UAVs) to
detect and attack submerged enemy
submarines and surface warships,
as well as attack ground targets and
participate in electronic warfare op-
erations, as part of a $30.2 million
U.S. Navy research contract.

AAI Corp. researchers are seek-
ing to improve acoustic, electro-
optical, radar, magnetics, and oth-
er sensors primarily for manned
and unmanned aircraft, but which

also could be applicable to ground,
surface, and undersea deployable
uses, as well as to anti-subma-
rine warfare (ASW). Awarding the
contract are officials of the Naval
Air Systems Command, Naval Air
Warfare Center Aircraft Division at
Lakehurst Naval Air Station, Md.

AAI will develop sensor technol-
ogy to support Navy undersea war-
fare, airborne strike, air warfare,
counter-air warfare, close-air sup-
port and interdiction, defense sup-
pression, electronic attack, naval
warfare and amphibious, strike,
and anti-surface warfare as part of
the Navy research contract.

This isn’t the first time that
UAVs have been considered for
ASW operations. The Navy award-
ed a contract to Boeing last year to
test an air-launched version of the
ScanEagle UAV equipped with a
magnetic anomaly detector (MAD)
for locating and tracking sub-
merged submarines. MAD technol-
ogy detects changes in the Earth’s
magnetic field caused by large ob-
jects like submarines. €

FOR MORE INFORMATION visit AAI
Corp. online at www.aaicorp.com,
or the Naval Air Warfare Center
Aircraft Division Lakehurst at
www.navair.navy.mil/lakehurst.

Bricks-On-A-Plate™

Quick, Rugged, Flexible Power Solutions

Field proven component power

» Save valuable engineering time

* Risk mitigation
* Reduce cost
* Improve time to market

Vicor's "Bricks-On-A-Plate" power solution offers
unique configuration flexibility, high power density,
high reliability, and quick time to market at prices
not usually found in custom solutions. Vicor's unique
mass-customization capability allows you to choose
from thousands of power modules and filter options.
You’ll get the small company responsiveness

with large company resources.
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PO WER
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Freescale to provide AltiVec floating-
point processing capability in future

QorlQ microprocessors

BY JOHN KELLER

SAN JOSE, Calif.—Freescale Semicon-
ductor Inc. in Austin, Texas, will in-
corporate its AltiVec vector process-
ing technology into its multicore
QorlQ microprocessor family later
this year, in a move expected to ap-
peal particularly to aerospace and
defense systems designers who
need the floating-point processing
that AltiVec provides, for advanced
signal processing applications like
sonar and radar processing, as well
as image and video processing.

“AltiVec has been a technology
within Freescale for several years,
and we are moving AltiVec into
the QorIQ,” says Stephen Turnbull,
segment marketing manager for
the high-end portfolio at Freescale
Semiconductor’s Networking Divi-
sion. “We will bring that SIMD [sin-
gle-instruction, multiple data] vec-
tor processing technology into the
QorlIQ. The aerospace and defense
market has enjoyed that technolo-
gy for many years.”

AltiVec technology had been a
popular part of Freescale’s venera-
ble PowerPC processors, which for
years had been the de-facto stan-
dard for aerospace and defense sig-
nal processing applications. AltiVec
addresses high-bandwidth data
processing and algorithmic-inten-
sive computations, delivering DSP-
level performance for control and
data path processing tasks.

“Military and aerospace is key,”
Turnbull says. “We have received
positive feedback for that segment.”
Typical aerospace and defense ap-
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plications for the
QorlQ proces-
sors with AltiVec
technology in-
clude sonar, ra-
dar, and image

processing. “Al-
tiVec runs FFT

Freescale will begin providing AltiVec
floating-point processing capability in its
QorlQ microprocessors later this year.

[fast Fourier transform algorithms],
which is a classic floating-point algo-
rithm. It has a broad data path, can
issue multiple data and a single in-
struction, and can process all that
data simultaneously,” Turnbull says.

The PowerPC processor was
unique in that it was able to per-
form general-purpose process-
ing, as well as digital signal pro-
cessing (DSP) in an era when these
two computer tasks typically were
performed by separate processor
chips. Freescale had disappointed
the aerospace and defense industry,
however, when its leaders decided
not to include AltiVec technology in
its latest QorlQ processors.

Instead, Intel Corp. sought to fill
the void when the company an-
nounced support in its latest micro-
processors aimed at embedded sys-
tems applications for the kind of
floating-point processing that aero-
space and defense systems design-
ers need most. In recent months,
designers of high-performance em-
bedded processing, such as Mercury
Computer Systems of Chelmsford,
Mass., have announced commit-

www.milaero.com
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ments to the Intel roadmap.
The aerospace and defense em-
bedded computing industry—in-

cury Computer Systems in

Chelmsford, Mass.; Curtiss-

Wright Controls Embedded Com-
. puting in Ashburn, Va.; and Gen-

cluding companies such as Mer-

eral Electric Intelligent Platforms
in Charlottesville, Va.—will be is-
suing statements of endorsement
for Freescale’s AltiVec announce-
ment, says Glenn Beck, segment
marketing manager for aerospace
and defense and single-board com-
puting at Freescale Semiconductor.
Freescale will announce specif-
ic QorlQ microprocessor products
with AltiVec technology within the
next few months, and product an-

K
news

nouncements from the single-board
computing industry should come at
about the same time, Beck says.
AltiVec technology extends the
Freescale Power Architecture tech-
nology to capitalize on single in-
struction, multiple data (SIMD) vec-
tor processing, company officials
say. AltiVec technology adds more
than 180 instructions that oper-
ate concurrently with scalar inte-
ger and floating-point instructions.
The additional instructions provide
inter- and intra-vector integer and
floating-point arithmetic, as well as
logical, conditional, permutation,
and data movement functions. €

FOR MORE INFORMATION visit
Freescale Semiconductor online at
wwuw.freescale.com/altivec.
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Looking for a fan-less military power
supply that will not break the budget?
Check out the new 500W CPFE series of
power supplies, based on TDK-Lambda's
game changing PFE AC-DC power
modules.

http://us.tdk-lambda.com/Ip/products/
cpfe-series.htm

4 AC-DC Input

4+ 500W 12V, 28V or 48V Output
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4 MIL-STD 810F shock and vibration
# MIL-STD 461/462D CE102

4 -40 to +85 baseplate

4 Fully featured

For more information on how
TDK-Lambda can help you
power your unique applications,
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www.us.tdk-lambda.com/Ip/
or call 1-800-LAMBDA-4
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Microsemi acquires Actel to add FPGA technology
to its portfolio of system-level solutions

BY JOHN KELLER

IRVINE, Calif.—Integrated circuits
giant Microsemi Corp. in Irvine,
Calif., announced plans to acquire
field-programmable gate array

(FPGA) expert Actel Corp. in Moun-

tain View, Calif., to expand Mi-
crosemi’s growing system-level
capabilities. Microsemi, a manu-
facturer of analog mixed-signal
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accessories that fulfill the flight dreams of companies such as Boeing, BAE, GE, Honeywell,
Honda, the US Air Force and many others. Around the world, aviation depends on VPT.
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Power outputs of 5-200W in single,
dual, or triple output DC-DC converters

Small size, light weight, full metal
packaging
Wide avionics temperature ranges

with full performance from -55° C
to +100° C

Tested to JESD22, MIL-STD-810, and
MIL-STD-883

Also ask about our DV Series fully
hermetic, MIL-PRF-38534 H&K class
products

FIND OUT MORE AT:

www.vpt-inc.com/ImagineAvionics

integrated circuits, semiconductors,
and RF subsystems, agreed to ac-
quire Actel for about $430 million.

Actel specializes in low-pow-
er, mixed-signal, and radiation-
tolerant FPGAs for aerospace and
defense, communications, and con-
sumer applications—particularly
for satellite and manned spacecraft
applications—from its knowledge
of radiation tolerance and space-
level qualifications.

“We believe the addition of Ac-
tel will deliver compelling syner-
gies to Microsemi,” says James J. Pe-
terson, Microsemi president and
chief executive officer. “The compa-
ny’s products will allow Microsemi
to extend its growing system-lev-
el capabilities. Actel’s integrated so-
lutions will be a component in en-
abling this growth.”

Under the terms of the definitive
acquisition agreement, Microsemi
offers to acquire Actel’s outstanding
shares of common stock at $20.88
per share, net to each holder in
cash. A merger would be completed
following completion of the tender
offer. Microsemi officials say they
expect to complete the deal by ear-
ly January. Terms of the agreement
were unanimously approved by the
boards of directors of Microsemi
and Actel.

Last March, Microsemi acquired
White Electronic Designs Corp. in
Phoenix, also to improve Microsemi’s
expertise in system-level integrat-
ed solutions, as well as in anti-tam-
per technology and embedded data
storage encryption. That deal was for
about $100 million in cash. €

FOR MORE INFORMATION vVisit
Microsemi online at www.
microsemi.com, or Actel at
wwuw.actel.com.
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By Courtney E. Howard

Increasing the military’s Aviation
Training and Readiness (T&R) is a
growing priority for the U.S. Depart-
ment of Defense (DOD). Military or-
ganizations are turning to industry
for innovative electronic flight train-
ing and simulation solutions with
which to hone soldiers’ core skills
and capabilities.

The face of combat—including
military tactics, weaponry, and sce-
narios—changes as battlefield envi-
ronments become more and more
complex, and so, too, do the simula-
tion and training systems devised to
increase military preparedness.

“Scenarios are entirely differ-
ent today,” explains Frank Delisle,
vice president of engineering and
technology at L-3 Link Simulation
& Training in Arlington, Texas. “It’s
not your traditional military scenar-
io with a tank down the road. Giv-
en the urban nature of the conflicts
now, soldiers are running into civil-
ian areas with lots of cars and peo-
ple, and the bad guys are in there
somewhere. All that now has to be
represented in training scenarios,

www.milaero.com
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Scenatt

Commercial off-the-shelf
technology and rich data combine
to deliver high-fidelity flight

training and simulation systems.

L-3 Link Simulation & Training engineers
are building a large-scale, high-definition
visual system, for the F-16 Mission Training
Center program, to be used in military
flight simulation.

and you need high definition and
rich content to make that happen.
You now have to create [simulation
and training| environments that are
very confusing—city environments
populated with hundreds or thou-
sands of entities.”

MILITARY & AEROSPACE ELECTRONICS

The DOD, dedicated to advanc- 4
ing military training, is investing in_,
putting the latest and greatest flight
training and simulation tools in sol-
dier’s hands, insclassrooms and in

theater, which is accelerating tech-

{

nology and acqu131t1on—cych§u
government is really movi ng
quickly now to get new capébilities

. into [simulation and training] sys-

tems,” Delisle says.

Army advancements

Officials at the U.S. Army Modeling
and Simulation Office (AMSO) in
Washington have taken a page from
the DOD’s handbook and have con-
tracted Alion Science and Technol-
ogy in McLean, Va., to support the
office’s oversight role for managing
modeling and simulation processes
throughout the Army.

The AMSO coordinates, integrates,
and synchronizes strategic model-
ing and simulation efforts across the
Army to ensure unity of effort and
purpose, says a representative. Office
personnel also develop and imple-
ment a unified strategy to equip the
Army with modeling and simulation
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capabilities in support of operating
and generating force functions.

Under a $3.6 million contract,
Alion professionals will assist in the
AMSO and the Modeling and Simu-
lation Proponent Office’s mission to
train and supply qualified model-
ing and simulation professionals to
the Army, recruit and manage the
modeling and simulation communi-
ty to best meet the Army’s warfight-
ing needs, conduct research and an-
alyze technical requirements, and
produce a trained Army modeling
and simulation community.

“With the Army’s increasing focus
on using modeling and simulation for
decision support, mission planning,
training, and more, it’s essential that
they have the tools and capability to

effectively introduce and manage rel-
evant processes,” says Timer Keenan,
Alion senior vice president and
manager of the Strategic Operations
Group. “Alion’s support of modeling
and simulation integration will help
move AMSO closer to its goals of
extending modeling and simulation
resources throughout the Army.”

Networked training

Army officials also have invested

in the first full-motion, high-fidelity
simulators to support UH-60M air-
crew training. L-3 Link Simulation &
Training (L-3 Link) will provide three
UH-60M operational flight trainers
(OFTs) in support of training servic-
es for the U.S. Army’s Flight School
XXI program, based on a contract

Omnetics Quality now
available in Micro-D

*.050" (.64mm)
on center

» Available in
9-51 position

* Wire-to-wire , SMT,
Solder Cup and
Thru-Hole

* Built to the
specifications
of MIL-83513

* Rugged,
Light Weight
and Reliable .

modification from Computer Scienc-
es Corp. in Falls Church, Va.

The first UH-60M OFT, to be
installed at Flight School XXI's
Warrior Hall, is expected to enter
accreditation testing and achieve
ready-for-training status in the
fourth quarter of 2012. To date, L-3
Link has delivered or is in the pro-
cess of delivering 35 training devic-
es to Flight School XXI.

“When these simulation ser-
vices are provided to Flight School
XXI, they will be provided with the
highest-fidelity UH-60M Operation-
al Flight Trainers in the world,” says
Bob Birmingham, president of L-3
Link. “UH-60M Operational Flight
Trainers will enable aircrews to
gain aircraft-equivalent training for
all modes of flight, developing the
skills they will need to successful-
ly undertake sling load, shipboard,
and troop movement operations.”

The UH-60M OFTs will support
networked training exercises, pres-
ent various threat environments, and
enable aircrews to undertake night-
vision goggle training. The UH-60M
high-fidelity cockpit moves on a six
degree-of-freedom electric motion
system, whereas a supplemental
motion system simulates vibration
associated with helicopter flight.

UH-60M aircrews can view out-
the-window, computer-generated
imagery through wide field-of-view
and chin window visual displays. Its
high-fidelity software simulates the
UH-60M’s engine, electrical, hydrau-
lic, navigation, and communication
systems, as well as aircraft surviv-
ability equipment. A physics-based
blade element model, electrically
driven servo flight control system,
and cyclic and collective controls
that replicate UH-60M cockpit
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An F/A-18F Tactical Operational Flight Trainer from L-3 Link is integrated with the company’s

SimuSphere visual display.

control also contribute to the high-
fidelity training environment.

Next-gen fighters
“Fifth-generation fighters require
a high-density threat environment
and increased simulation fideli-

ty to truly challenge a pilot’s abili-
ty to implement the full capability
of aircraft systems,” explains Todd

Kortbein, vice president of business

development for range systems at
DRS Training and Control Systems
in Fort Walton Beach, Fla.

Military and aerospace custom-
ers are requesting a combination of
live training and “constructive” and
“virtual” simulation, Kortbein says.
“Constructive simulation allows
combat pilots to fly and fight against
targets [airborne and ground] that
appear real on aircraft seekers and

sensors, but in reality are provided
by onboard simulations that stimu-
late appropriate sensors and HUD/
cockpit symbology for the pilots to
maneuver, fire, and train against.”
This simulation and training meth-
od increases efficiency by provid-
ing more intercepts per mission and
reduces fuel consumed per combat
training mission, he says.

“In this environment, adversary
aircraft are replicated and displayed
purely via simulations, giving the
warfighter an extremely cost-effec-
tive way to train,” Kortbein contin-
ues. The same virtual simulation
technology can be employed in ad-
vanced trainer aircraft using multi-
function displays; training aircraft
don’t require real sensors [e.g., real
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radars] to perform mission training,
thereby saving acquisition costs.
“Virtual simulation,” he explains,
"enables real aircraft to fly against
pilots that are training in ground-
based flight simulators via a data
link/ground network. This method

enables the pilot in the flight simu-
lator to experience increased train-
ing fidelity because he/she is flying
against a real maneuvering aircraft."
The global positioning system
(GPS) enables training anywhere in

the world at any time, which leads to
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the name “rangeless training,” Kort-

bein adds. Advanced airborne proces-
sors and digital simulations deliver a
high-fidelity simulation performance
that closely replicates actual weapon
performance. Additionally, 100 play-
ers or more can train simultaneous-
ly in the same mission without the
risk of compromising mission tactics
to hostile forces, thanks to advanced
data link networks and improved
security features.

Mil-aero customers are request-
ing encryption and multiple levels
of security (MLS), Kortbein reveals.
“Low observable platform technol-
ogy performance, for example, can-
not be easily obtained and analyzed
by hostile forces when mission data
is encrypted. MLS allows forces to
train with friendly/coalition forces
without providing 100 percent of
their mission parameters to those
same forces while they train togeth-
er (certain parameters can be fil-
tered/withheld from these forces).
In this way, combat air forces of the
world can train with allies, but not
sacrifice all their tactics/weapon ca-
pabilities to their allies.”

Live air combat training

DRS air combat training systems
are designed to bring live-virtual-
constructive technology to virtually
all types of aircraft by using current
and future training instrumentation
data links and processors, includ-
ing advanced modeling of weapon
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Predator Mission Aircrew
Training Systems (PMATS)

have been integrated with L-3
Link’s HD World technologies to
enhance realism within urban
areas. Here, a pilot and sensor
operator man a PMATS ground
control station simulator.

countermeasures (e.g., chaff, flare,
and ECM/ECCM) and enhanced
modeling of atmospheric effects as-
sociated with weapon simulations.
In fact, DRS provides the latest gen-
eration of live air combat training
instrumentation solutions for U.S.
fighter aircraft, and to qualified U.S.
allies and coalition partners. DRS
Air Combat Training Systems can
be carried as an external store in
several air-to-air missile form fac-
tors or internally to the aircraft as
an avionics box.

“Today’s flight training and sim-
ulation technologies allow aircrews
to experience first-hand the fog of
war, in a controlled training envi-
ronment, and provide them a ven-
ue to sort through myriad combat-
related challenges that a routine
training environment can’t, nor will
ever, sufficiently replicate,” Kortbein
continues. “This type of augment-
ed training has been shown to culti-
vate superior kill ratios for those pi-
lots well-versed in this technology,
resulting in lives saved and reduced
aircraft losses. These technologies
are also a force multiplier by allow-
ing pilots to get the most out of their
aircraft and associated weapon sys-
tems via repetition and fine tuning
not possible without these systems.

“As portrayed in the movie Top
Gun, our training instrumentation
provides a simulated weapon en-
gagement environment allowing
pilots to employ weapons, and 'kill

www.milaero.com
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or be killed' in the simulated haze
of combat,” Kortbein says. “Our in-
strumentation allows real aircraft,
with real pilots to fly exactly as they
would in real combat. The only dif-
ference is, instead of real weapons,
weapon simulations are used to

SPECIAL» REPORT

simulate the outcome of combat.”
DRS air combat training systems
capture the data for display, enabling
pilots to analyze their performance—
what they did right, what they did
wrong, and how they could have
done things better—after the mission

MILITARY & AEROSPACE ELECTRONICS
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has been completed. Post-mission cri-
tiques can now be compiled and pre-
sented in as little time as one hour af-
ter landing—something that used to
take many hours or even days. “It al-
lows pilots to get better training with
less hours spent in mission debrief

and more hours spent with their
families,” Kortbein describes. “It’s a
quality-of-life issue for combat pilots.”

Tactical combat training
DRS Training and Control Systems
(DRS TCS), a business unit of DRS
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Defense Solutions in Bethesda, Md.,
delivers airborne pods for the P5
Combat Training System/Tactical
Combat Training System (P5CTS/
TCTS). The P5 Combat Training
System (CTS), as it is called by the
U.S. Air Force, or the Tactical Com-
bat Training System (TCTS), as it is
called by the U.S. Navy (USN), is
intended to provide the latest air
combat training technology to the
Air Force, Navy (including the Ma-
rine Corps), and international air
forces via foreign military sales.
The P5CTS/TCTS contract was
awarded in 2003 by the Range In-
strumentation Systems Branch of
the Test and Training Division at
Eglin Air Force Base, Fla., to Cubic
Defense Applications of San Diego
as the prime contractor. DRS TCS,
the principal subcontractor to Cubic
for the airborne instrumentation,
has received orders for P5 pods with
deliveries scheduled through 2012.
“The P5 pod represents the fifth
generation of airborne combat train-
ing systems and requires state-of-
the-art engineering, manufacturing,
testing, and depot-level maintenance
capabilities to support the rigorous
training needs of U.S. and coalition
aircrews around the world,” says
Robbie Epstein, DRS TCS president.
“DRS TCS has dedicated significant
resources to the program. This in-
cludes modern production and depot
repair areas, and sophisticated envi-
ronmental test equipment to assure
the system can operate and survive
in the harsh, demanding environ-
ment of modern air combat training.”
The P5 CTS/TCTS enables com-
bat pilots to train as they fight, al-
lowing the aircraft to fly, maneuver,
engage, and strike at ground and air
targets with a variety of simulated
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weapons and providing immediate
feedback to the pilot in flight. The P5
pod is mounted to any AIM-9 or AM-
RAAM [missile] launch rail and pro-
vides continuous tracking of all P5
equipped participants throughout a
training mission, advanced security
features, no drop weapons scoring,
and real-time air-to-air “kill” notifi-
cations, says a company representa-
tive. The pod also records flight and
aircrew performance data for review
during flight debriefs and sports
live monitoring features to allow
real-time feedback, direction, and
instruction from ground-based ob-
servers or instructors.

Realism in the absence of aircraft
Live training and mission rehearsal
exercises, though beneficial to
warfighter readiness, can be expen-
sive and even cost-prohibitive in the
presence of a downturned economy
and growing budgetary restrictions.
The DOD and military organizations
continue to invest in and modernize
traditional training institutions and
the electronic training and simula-
tion systems employed therein.

The mil-aero customer’s focus is
on how to improve simulation de-
vices’ training and readiness ca-
pability continuously. The answer:
commercial off-the-shelf (COTS)
technology. “We have taken a lot
of the advancements in computer
graphics and gaming technologies
and leveraged that to provide rich
content,” L-3 Link’s Delisle says.

Mil-aero training and simulation
systems, through COTS, are now
able to harness technology from
the gaming world, which advanc-
es at a rapid pace. Warfighters, crit-
ical of low-tech simulations, have
been anxiously awaiting just such

lectronics

a milestone. “The adoption of that
technology into the military was
slower than it needed to be,” Del-
isle explains. “Soldiers were frus-
trated: They would play on an Xbox
at home, then go into a training
school and get ‘dumbed’ down to
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a simulator that doesn’t look real.”
New COTS acquisition strategies
and innovative technology firms are
changing all that.

The emphasis on training and
readiness in the acquisition world
over the past few years has enabled
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industry to be “a lot more proactive
in bringing technologies to the prob-
lem, opposed to the acquisition pro-
cess trying to dictate the technol-
ogy,” Delisle says. “They want to
leverage commercial technology; in-
dustry now can be a lot more aggres-
sive providing solutions so the war-
fighter can get closer to what he can
get on his gaming console. Gaming is
not the same level of simulation you
have to have for mil-aero, but the
underlying technologies still provide
us the framework to use. The gam-
ing world doesn’t care about reality
in the behaviors of the systems. We
always have to make sure we repre-
sent the simulations and sensor
capabilities with physics-based real-
ity or pilots will get killed; they will
think their systems are better than
they are in the real world.” Further-
more, in a flight simulator, the con-
tent has to be processed in real time,
such that there is no lag or latency
from the pilot’s actions and maneu-
vers to when he would see the re-
sults, he says.

Enhanced experiences

Mil-aero customers and end users
want more from their flight train-
ing and simulation system—more
content, more capabilities, and more
resolution—and they want it for
less money and in a smaller size.
Certainly, customers in the mil-aero
community are not unique in this
regard. Technology firms, such as
L-3 Link, are working toward adding
all of the richness of high-definition
content, enhanced capabilities, and
a wide array of complex training
scenarios in simulators, says Delisle.
Systems also need to “handle high-
er-fidelity sensors, including high-
resolution infrared, electro-optical

systems, night-vision goggles, and
high-resolution radars,” he says. “All
have to be connected and play to-
gether to create an immersive train-
ing environment. In short, the big
focus of the solutions and the tech-
nology is to take as much of the
training of the real aircraft in the
training simulation systems.

“Our customers have been step-
ping up the tempo of trying to get
more and more capabilities in the
solution,” Delisle adds. “We have
been continuing to implement high-
definition, high-fidelity technolo-
gy in the trainers that can support
the military’s training and readiness
objectives.” In fact, a new F-16 Mis-
sion Training Center (MTC) contract
stemmed from the U.S. government
officials’ desire to acquire the latest
and greatest; the requirements were
for the highest definition and great-
est capabilities that were available.

L-3 Link won a $21 million con-
tract option from the Air Force Aero-
nautical Systems Center’s Training
Systems Product Group at Wright
Patterson Air Force Base, Ohio, to
build a third F-16 MTC suite. Accord-
ing to the contract option, which
brings the total contract value on
the program to $132.8 million, L-3
Link engineers will build and deliv-
er an F-16 MTC suite that includes
four high-definition simulators.

Each of the F-16 MTC suites is
being integrated with L-3 Link’s
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Quantum3D'’s
high-performance
image generators
are employed in

a range of flight
simulation and
training initiatives
that demand a
highly realistic visual
environment.

HD World simulation product line,
which combines high-definition da-
tabases, image generation systems,
physics-based processing technol-
ogy, and visual system displays to
create highly realistic and relevant
environments for F-16 pilot training.
SimuSphere HD, the visual dis-
play component to HD World, pro-
vides users an immersive, high-
definition, 360-degree field-of-view.
High-definition technology provides
pilots the visual acuity to detect, ori-
ent, and recognize targets as they do
in the real world, Delisle explains.
“We have to feed these displays with
richer and richer content: what you
would see in urban or rich terrain
environments; all the details and all
the fidelity of the buildings and ve-
hicles; and crowd behaviors. You
need all that rich content, together
with enabling technology; it is really
where the solutions are focused to-
day. Previous technologies (displays
and CG systems) didn’t have the pro-
cessing capacity or the resolution to
be able to do real-world detection
and orientation of targets and be
able to create that kind of fidelity.”
“For the first time ever in a sim-
ulator, F-16 pilots will be able to de-
tect, judge the orientation of, rec-
ognize, and identify targets from
the same distance as when flying
an actual mission,” Bob Birming-
ham, president of L-3 Link, de-
scribes. “This advanced simulation

www.milaero.com
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capability will maximize pilot op-
erational readiness, while reducing
training costs for the U.S. Air Force.”

Under the program, the U.S. Air
Force could order as many as 20 F-16
MTCs for installations in the U.S,,
Europe, and Pacific region. High-
fidelity F-16 MTC simulators will
model the fighter aircraft’s weap-
on systems and ordnance, and will
support basic and advanced pilot
mission training, tactics validation,
and mission rehearsal.

“It’s a beyond-the-state-of-the-
art flight simulation trainer in many
ways,” Delisle notes. “The F-16 MTC
sets a new standard for high fideli-
ty.” The premier flight training sys-
tem delivers high-definition, high-
resolution, high-fidelity training
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capability, he says. The company’s
HD World content is also being used
to upgrade F-18 trainers.

Helicopter avionics

Realism is of the utmost importance
to the pilot in training; realistic sim-
ulations immerse pilots in training
scenarios and lend to greater effec-
tiveness. Like L-3 Link with its high-
definition displays and rich con-
tent, Quantum3D in San Jose, Calif,,
is in the business of creating real-
istic visual environments that im-
merse military pilots into any virtu-
al scenario.

“The military uses Quantum3D’s
high-performance image generators
for a range of flight simulation and
training initiatives that demand a
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highly realistic visual environment,
including initial and recurring flight
training, evaluating cockpit designs,
testing new aircraft characteris-
tics and handling qualities, and oth-
er engineering simulation applica-
tions,” says Pratish Shah, director of
marketing at Quantum3D.

Advances in shader technologies
enable Quantum3D engineers to
add more realism to scenes provid-
ing pilots and trainees a more re-
alistic virtual world. “With shader
technologies, we can integrate more
realistic-looking environmental ele-
ments—clouds, oceans, and other ef-
fects—creating a virtual learning en-
vironment that looks and feels real,”
Shah says. “This can have a substan-
tial impact on the overall training ex-
perience. In addition, GPUs and CPUs
are improving, along with process-
ing and graphics. All these factors
contribute to the ability to create fu-
ture virtual worlds that will simply
not look any different than the real
world. Whether it’s the visual or the
physics of the world, faster hardware
simply starts blurring the line be-
tween the virtual and the real world.”

Bell Helicopter Textron Inc. in
Fort Worth, Texas, has implemented
a Quantum3D IDX 6000 image gen-
erator for avionics simulation and

training; additionally, Embraer uses
the IDX image generator for the Ec-
uador air force Super Tucano train-
ing program.

Bell Helicopter selected the new
IDX 6000 image generator to re-
place two of its existing image gen-
erators and display systems for avi-
onics evaluation and training. The
visual system is employed in a light-
tight environment, and the display
system stimulates pilots’ operation-
al night-vision goggles, a technolo-
gy that is increasingly common in
Bell’s civil aviation market, says a
company representative.

Quantum3D will be present-
ing its IDX 7000 high-performance,
high-quality image generator for
simulation and training at the In-
terservice/Industry Training, Sim-
ulation, and Education Confer-
ence (I/ITSEC) in Orlando, Fla. The
IDX 7000 is designed to offer great-
er performance and capabilities in
a footprint roughly half the size of
a current-generation image gener-
ator. “Smaller size and higher per-
formance will give the military a
very capable simulation and train-
ing platform that can be set up in
a dedicated room and easily trans-
ported to locations worldwide,”
Shah explains.

COMPANY INFO

Alion Science and Technology
ww.alionscience.com

BAE Systems
www.baesystems.com

Boeing Defense, Space & Security
www.boeing.com/bds/

Christie Digital Systems USA Inc.
www.christiedigital.com

CAE
www.cae.com

Cubic Corporation
www.cubic.com

DRS Technologies
www.drs.com

L-3 Link Simulation & Training
www.link.com

MetaVR
www.metauvr.com
NGRAIN
Www.ngrain.com
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High-fidelity future

“The future is exciting,” Shank pre-
dicts. He is seeing more joint forc-
es training: “not just pilots training
by themselves, but rather coordi-
nating training across pilots, ground
warriors, and other ground-, air-, and
maritime-based vehicles, across mul-
tiple disciplines. In the future, coordi-
nating simulation training exercises
in virtual environments will be possi-
ble with simulation platforms.

“In addition, simulation and train-
ing has traditionally been confined
to dedicated rooms that require in-
stalled equipment. Today, the mili-
tary wants to train and rehearse for
missions remotely, near the area of
engagement,” Shah explains. “New-
er simulation and training equipment
must be easy to set up, and portable
to send to any location worldwide.”

Quantum3D has designed its
ExpeditionDI simulator to be easily
transported and set up in an hour
for ground warrior training. The
company is also investing in making
mission rehearsal a reality, where-
by military pilots, tank command-
ers, and ground troops rehearse for
specific missions. It involves joint
training and simulation, on-the-fly
database (satellite imagery and 3D
content) generation, and portable
equipment where pilots and war-
riors can train in the field.

Light detection and ranging (LI-
DAR) is perfect for rapid database
generation, says Shah. “Quantum3D
has invested heavily in algorithms,
applications, hardware, and system
technologies that would allow the
military to take LIDAR source data
and convert it on-the-fly into a sim-
ulation database. This has the possi-
bility to allow pilots and ground war-
riors to train using visuals that were

www.milaero.com
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L-3 Link has delivered 23 Aviation Combined
Arms Tactical Trainer (AVCATT ) suites to the

U.S. Army and Army National Guard. Each suite
consists of two 53-foot trailers populated by six
reconfigurable manned modules (which can be
reconfigured to represent any combination of AH-
64D, AH-64A, OH-58D, UH-60A/L, and CH-47D
platforms), a Battle Master Control Room, and
After Action Review theater.

captured not days or weeks ago, but
hours earlier. With on-the-fly data-
base generation, our military pilots
and ground warriors can rehearse
with the latest data to help increase
their chances for success.”

“If you look at today’s computa-
tional and display systems, we are
getting new capability every six
months—that’s how fast the turn
is. Companion with that the abili-
ty to tap into the tools that come out
of the commercial gaming industry,
which continues to produce more
and more content: highly realistic
models of vehicles and people, facial
expressions, behaviors, and crowds,”
Delisle says. “Continuing to tap into
the commercial world is a big bene-
fit.” L-3 Link, he describes, can pipe
realistic models and actual satellite
information of specific areas of the
world into training and simulation
systems.

“It’s not synthetic anymore, it’s
time-stamped, satellite informa-
tion,” Delisle says of today’s mil-
aero simulations. “We are not train-
ing in synthetic worlds, but the real
world as it stood at a certain time,

www.milaero.com
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SO you get very accurate mission
rehearsal.

We're seeing the overlap between
live operations and training envi-
ronments; they are almost over-
lapping domains. Data we’re us-
ing for training and what [soldiers]

SPECIAL» REPORT

are seeing and experiencing in the
live operation are almost one in the
same.”

The boundaries between real and
virtual are starting to blur, and it is
causing a paradigm shift in aviation
training and readiness. €
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TECHNOLOGY FLCUS

DO-178C nears finish
line, with credit for
modern tools and

technologies

Avionics software designers are gearing up for the release of

the update to the DO-178B software certification standard—

DO-178C, which accommodates modern technologies, such

as formal methods and object-oriented programming.

By Charlotte Adams

After five years, RTCA and EURO-
CAE—the U.S. and European avi-
onics standards organizations—are
nearing the finish line in updat-
ing DO-178B, the bible for develop-
ers of safety-critical software. A cast
of 1,000-plus people have observed
or participated in the process and
about 100 people show up at every
meeting, says one member of the
RTCA Special Committee 205 (SC-
205). The industry expects the final
package—DO-178C—to be released
in the first quarter of 2011 and be
mandated six to nine months after
ratification.

Although participants in the
standards process say that DO-178C
will be merely an upgrade to DO-
178B—its 18-year-old predecessor—
this is perhaps too modest a claim.
People are said to be rushing their

project plans to fit under the DO-
178B umbrella, out of reluctance
to be the Federal Aviation Admin-
istration’s (FAA’s) guinea pig while
the agency is finding its way with
the new standard.

The new standard will allow
credit for modern technologies,
such as formal methods, object-
oriented programming (OOP) lan-
guages, and model-based devel-
opment, actions long sought by
developers and vendors. Credit
means that when a certain tech-
nology is used, some other certifi-
cation requirements are reduced.

The new features will be in-
troduced largely in supplements
to the core document. DO-178C
also contains a software tools

The F-35 Joint Strike Fighter's avionics code
is certified to DO-178B.
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DO-178C core changes

The accommodation of mod-

ern software tools and technolo-
gies receives the most attention
in press accounts of the upgrade
to DO-178C, yet revisions to the
body of the standard also are im-
portant. Although these revisions
should not make the standard
more or less difficult to follow,

it should make the playing field
“more level,” stopping the ex-
ploitation of certain ambiguities,
says George Romanski, chief ex-
ecutive officer of Verocel, a soft-
ware verification company in
Westford, Mass.

One such area involves mod-
ified condition and decision cov-
erage (MC/DC) testing. DO-178B
clearly requires MC/DC testing
for Level A software with a re-
quirement for several conditions,
Romanski explains. The idea is
to test every condition indepen-
dently that has an effect on the
outcome. The issue is whether
requirements with several differ-
ent conditions must undergo MC/
DC testing at lower levels of criti-
cality. The revised document will
spell out where MC/DC testing

supplement, which may end up as
a separate DO document. Finally,
there are changes to the main body
of DO-178B, designed to eliminate
some of its ambiguities.

Although DO-178B’s purpose is
to assure that software developed
for avionics systems is reliable and
safe to use in flight, the avionics
software development landscape
has changed markedly since 1992,
when the B version was originally

is necessary in cases involving
multiple conditions, regardless of
the software level, he says.

Vance Hilderman, co-founder
and advisor at HighRely in Phoe-
nix, takes a different view. “MC/
DC is definitely only required for
Level A,” he says. Nevertheless,
for cases where low-level soft-
ware requirements call out spe-
cific conditions and correspond-
ing outputs, complete testing of
such requirements “essential-
ly emulates full MC/DC testing.”
He foresees “at least a subset of
MC/DC testing at lower criticali-
ty levels.”

Another issue involves trace-
ability between software arti-
facts, Romanski says. The revised
standard requires traceability not
only from requirement to design
to code to test, but in the reverse
direction, from test to code to de-
sign to requirements. This revi-
sion seeks to eliminate practices
such as embedding traceability
information in the operational or
test code, which makes the links
hard to follow and traceability
more difficult to verify. €

released. One of the most obvi-

ous changes involves software pro-
grams that have become far larg-
er and more complex during that
time. The Airbus A320 jetliner, for
example, a major product of the
DO-178B era, contains a total of
800,000 lines of code in all its avi-
onics systems, points out Nat Hill-
ary, field applications engineer with
LDRA Software Technology, a soft-
ware tool supplier in San Bruno,
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Calif. By contrast the Boeing 777, a

newer aircraft, features around 4
million lines of code.

Avionics is defined to include
all onboard electronics, including
non-flight-critical cabin systems.
DO-178C has been crafted specif-
ically to handle the “sheer esca-
lation in the amount of software”

D0-178C core document
Including DO-178B
and revised processes

Formal Model-based c?r?éﬁ(t:;d
methods  development technologies
supplement  supplement 5 lement

Tools supplement

The DO-178C tools supplement becomes
especially important as third-party tools
facilitate two of the three technology
supplements.
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Modern times code automatically from the model.
Software tools, languages, and tech-  The model and the generated code
niques have evolved during the last ~ must be verified via DO-178B, Hil-

18 years. Although some of them derman says. There are no qualified,
save labor and are widely used in automated tools to test the model—
other industries, those that were not even though that testing is relative-
generally available when DO-178B ly straightforward since the model
was released do not receive formal exists at a higher level of abstrac-
credit. It is all right to use them, tion. Nevertheless, allowing credit
but significant manual verification for model-based development tools
is still necessary under the current should make software development
standard. These technologies, ad- more efficient by reducing typical-
dressed in supplements to the new ly manually intensive, and less rel-
standard, include formal methods, evant, low-level component testing,
object-oriented programming, and he adds.
model-based development. DO-178C also will provide “some
Model-based development tools very nice criteria” to prove that new
model systems in very high-lev- automated verification tools have
py el, domain-specific languages, and been properly qualified and can be
Complex avionics software in future Boeing often are used to generate source trusted, Hilderman continues. Right

#87 cockpits will be certified under the
upcoming DO-178C standard.

required by modern aircraft avion-
ics, Hillary says.

Experts in some companies find
they have been misinterpreting the
language of the core standard after
clarifications have been made. As a
result, they may have to change the
way they write code and revise exist-
ing programs. Those in compliance
will not have to recertify software

simply because there is a new ver-
sion of the standard. “There will be
a grandfather clause, so that every-

thing that’s been previously certified qualified

will be allowed to continue flying, as Fast aceess {ime : 12ns in Wil tmp
long as it hasn’t been changed,” says 8o 32 bus

Vance Hilderman, co-founder and 8.3V single

advisor at HighRely, a software ser- TID up fio 100Krack(SH)

vices and certification tool supplier Lateh up nmune

in Phoenix. Nevertheless, the content

of the DO-178 documents is so com- Low Welght

plex that ongoing debates will proba- WWW'3 d-pl us.com

bly continue after ratification.
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DO-178B certification challenges for real-time Java applications

BY John McHale
Real-time operating system (RTOS)
designers have succeeded at certi-
fying respective operating systems
to the Federal Aviation Administra-
tion’s DO-178B safety certification
standard, but certifying real-time
Java to DO-178B still has challenges.
“D0-178B has not offered a
straightforward path for certify-
ing Java or any other object-ori-
ented code,” says Nat Hillary, field
applications engineer at LDRA Soft-
ware Technology in San Bruno, Ca-
lif. DO-178C offers guidance for cer-
tifying object-oriented code to the
DO-178C standard. The maturity of
Java for embedded devices and the

soon-to-be-released standard offered
good timing for LDRA to announce a
Java version of its tool suite.

“Boeing and Airbus have both pub-
licly stated that certification costs are
becoming exorbitantly high,” Hillary
says. “The only way for the industry
to reduce this increasingly excessive
cost factor is by better management
of the software development process.
Java offers many time-savings fea-
tures as well as having additional rig-
or as a language, which ensures that
programmers do not make some of
the errors that are quite easily made
in C. Better quality code leads to few-
er errors and less debug time.

“There are two fundamental

challenges to certifying Java,” Hillary
continues. “The first is the fact that it
is dependent on a run-time environ-
ment, so it is not possible to certify
the program itself; the program needs
to be certified in concert with the Java
run time.” The second challenge in-
volves verifying and documenting the
actual source code of the program.
“The biggest challenge is that
standard Java, as a modern program-
ming language, supports very high
levels of abstraction,” says Kelvin
Nilson, chief technology officer for
Java technology at Atego in San Di-
ego. “While this abstraction makes
it easy for developers to create and
maintain data processing software,

For 45 years, AAC has provided fast
response to requests for compact,
mission-critical current, voltage,
power, and frequency transducers.

Let us deliver the same timely, highly reliable
performance in designing and manufacturing
standard or custom transducers for you,

for a variety of applications:

Space, Aircraft, Land Vehicles, Shipboard
" Rail Transit
* Industrial Controls
Military and
Commercial Grade

AAC

570 Smith Street

American Aerospace Controls
Farmingdale, NY 11735
Tel: (631) 694-5100 Toll Free: (888) 873-8559
Fax: (631) 694-6739 / (631) 845-0766

Email: aacarcn.com www.a-a-c.com

Fr———
AS 9100
ISO 9001:2000
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Rugged computers go where you go.

;
|

J
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‘terrain.
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At General Dynamics ltronix our sole purpose for more than
20 years has been designing and building innovative rugged
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the abstraction complicates safe-
ty certification because each line
of Java code can represent a large
amount of functionality, all of
which needs to be carefully scruti-
nized in the certification effort.
“The JSR-302 expert group is de-
fining a simpler subset of Java that
enables more economical certifica-
tion of safety-critical Java applica-
tions,” Nilson continues. “Intended
to decrease impact on mainstream
Java developers, the key chang-
es from traditional Java are no au-
tomatic garbage collection because
all temporary objects will be allo-
cated on a run-time stack instead of
from a garbage collected heap; sig-
nificant pruning of the standard

Java libraries available to develop-
ers of safety-critical Java applica-
tions; no dynamic class loading;
and precise semantic require-
ments on task scheduling and task
synchronization.”

As with C, C++, and Ada, any
Java implementations used in avi-
onics systems has to go through the
same level of testing rigor, including
the use of coverage analysis to as-
sess overall test effectiveness, Hill-
ary says. “This is complicated by
the object-oriented data types and
constructs that are available with-
in Java, so it is imperative that any
verification and/or coverage anal-
ysis process and/or solution have
full awareness of the language

and object-oriented concepts.”

To date, there is not an official
safety-critical Java standard, yet the
upcoming DO-178C object-orient-
ed guidelines will complement Java,
Hillary continues.

“The safety-critical Java specifi-
cation also introduces certain capa-
bilities not supported by traditional
Java, such as the ability to direct-
ly read and write I/O ports, and the
ability to implement first-level in-
terrupt handlers in Java,” Nilson
says. “However, the key challenges
in certifying Java for DO-178B are
that it is too big and too abstract,
and these challenges are being ef-
fectively addressed in the emerging
JSR-302 standard.” €

NATIONAL TRAINING AND SIMULATION ASSOCIATION

National Delansa Industrial Association

29 NOVEMBER-2 DECEMBER, 2010 » ORLANDO, FLORIDA

Mllltary Previous Page | Contents | Zoomin | Zoom out | Front Cover | Search Issue | Next Page Subscribe

cccccccc


http://www.iitsec.org
http://www.milaero.com
http://www.milaero.com
http://www.omeda.com/cgi-win/mae.cgi?mode=add&p=QMAGS
http://www.omeda.com/cgi-win/mae.cgi?mode=add&p=QMAGS

nélﬂétgrsypace Previous Page | Contents | Zoomin | Zoom out | Front Cover | Search Issue | Next Page Subscribe

lectronics

TECHNOLOGY FLCUS

Military
ZAerosp

now the qualification of tools for
formal methods and modeling is

a “very nebulous, very subjective”
process, he says. There are no spe-
cific allowances for such within the
current certification standards. DO-
178C will make tool qualification
more objective, which is the rea-
son that so many software
tool companies have
participated in the
revision process.

The tools
supplement
explains
what a tool
provider
must do to
qualify his
tools, says
Cyrille Comar,
Adacore’s manag-
ing director in Paris.
What needs to be done will
vary in relation to how tools will
be used.

Tool qualification will change in
the revised standard—in some cas-
es significantly, Hilderman says. DO-
178C designates new categories of
tool types and requires more strin-
gent qualification.

DO-178C will provide a more for-
mal, more prescriptive approach
for qualifying formal methods and
model-based tools and for verifying
the capabilities of object-oriented
languages, Hillary notes. This will
allow a more consistent approach
to developing and certifying safety-
critical software.

Although requirements trace-
ability tools are already common-
place, these tools have steadily
improved and are now at least par-
tially automated, so that they will
play well with the new technologies,

Hilderman says. Traceability tools
from various vendors allow devel-
opers to show that all the require-
ments have been implemented.
DO-178C also comes to terms
with OOP languages like C++ and

I T

Avionics software certification is critical for
next-generation business jet cockpits such as
the Bombardier Q400.

Ada. These are popular because
they are at a higher level of ab-
straction than other languages
and therefore promote re-use and
promise more efficient develop-
ment. DO-178C allows a restrict-
ed model of object-oriented design,
says Robert Dewar, chief executive
officer and president of Adacore in
New York. There are also good the-
oretical models for how to struc-
ture object-oriented hierarchies so
that they can be verified and un-
derstood, he adds.

Formal methods

Formal methods are a class of
mathematically based tech-
niques used for the specification,
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development, and verification of
avionics software. Formal methods
tools, for example, are used to rep-
resent an aircraft’s mathematical-
ly expressed control laws and their
translation into software code for
the aircraft’s computers. Formal
methods can be used to “prove
that software is an accu-
rate representation
of the mathemati-
cal expressions,”
Hillary says.
Because
formal meth-
ods enable
software
engineers to
verify the val-
ue of software
components, ex-
perts say they hope
the integrated testing
phase will be less manually
intensive, Hilderman says.
Formal methods enable soft-
ware engineers to look at the parts
as well as the whole of the code,
and help get the software verifi-
cation process started earlier. For-
mal methods help verify software
components as they are developed,
which reduces the need for reverifi-
cation during integration and test-
ing, which typically cannot start un-
til the software is nearly complete.
Under DO-178C, developers will be
able to use testing results from ear-
lier in the process as formal results.
Formal methods tools are most
helpful with large and complex soft-
ware programs—50,000 or more
lines of code containing advanced
algorithms, Hilderman says. Not
many people use them now and it
will be some time before they be-
come mainstream. €
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Themis’ Rugged Servers Have
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and Rugged Reliability

Themis’ family of XR3 Series of Rugged
Enterprise Servers™ (RES) includes the latest
Four and Six-Core Xeon processors from Intel.

These Intel chips revolutionize server performance,
and Themis’ robust designs - some only 14” deep - provide
the reliability to keep mission critical applications running.
Themis servers provide far greater reliability, improved life
cycle management and substantially lower TCO than other
COTS systems solutions.

Features in the RES-XR3 servers include:

= Dual redundant, hot-swappable power supplies
= Dual redundant DC power option
- Operating shock - 3 axis, 25G, 20ms
= Operating vibration - 3.0 Grms, 8Hz - 2000Hz
- Light weight, corrosion resistant,
147-20” (508mm-355mm) depth chassis
= Optional air filter door panels

So when the environment gets tough and your data is critical,

turn to the company that builds systems to perform in the harshest
conditions. For Linux® and Microsoft® Windows® environments.
For more information on Themis’ rugged new servers, please visit
us at www.themis.com.

Themis rugged, mission-critical computers.
Designed to take it.

www.themis.com (510) 252-0870

Transformational.

©2010. Themis Computer, Themis, the Themis logo, and Rugged Enterprise Servers are trademarks or registered trademarks of Themis Computer.
All other trademarks are the property of their respective owners.
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The case for efficient electronics
manufacturing in the United States

BY Buzz Hofmann, Lennart Pitzele, and Howard Cyker

The tremendous decline in U.S.
manufacturing in favor of foreign
manufacturing in Mexico, Eastern
Europe, and Asia has been fueled by
the presumption that lower costs are
achieved in those locales. Military
and other government customers,
however, would prefer U.S. manufac-
turing for reasons regarding securi-
ty, confidentiality, and compliance.

The oft-cited rationale for foreign
manufacturing is lower labor cost.
Additional factors, such as proxim-
ity to source of component supply,
less onerous government regula-
tion, financial incentives, and costs
of construction are also mentioned,
but to a lesser degree. Taking Chi-
na as an example, there is little ar-
gument that unskilled workers are
in plentiful supply and cheap, but
this labor sector comprises only one
facet of manufacturing needs. If
your product requires a significant
amount of hand-touch labor, there
may be real savings to be had, yet in
many cases, automation significant-
ly reduces and, at times, eliminates
the need for unskilled workers and
the financial benefits of this factor
are significantly reduced.

Moreover, those companies that

have done significant work in China
know that while low-paid unskilled
workers are plentiful, the same is
not true of support engineers and
other highly skilled professionals,
whose salaries in recent years have
increased substantially as U.S. com-
panies compete for them. This seg-
ment of the work population is
highly mobile, with workers con-
tinually changing jobs for small in-
creases in pay. Not only is the eco-
nomic benefit of lower professional
salaries in decline but the disrup-
tion to a company’s production is
high as there is an ongoing need to
recruit and train replacement tech-
nicians and engineers.

To combat the resulting loss of in-
stitutional memory, the company
must often resort to transplanting a
significant domestic professional and
management staff to maintain conti-
nuity of production, at great cost.

From an aerospace and defense
contracting perspective, one of
the greatest disadvantages to for-
eign manufacturing is lack of con-
trol. The separation of primary
design, mechanical, and process en-
gineering resources from the fac-
tory floor on a real-time basis leads

BUZZ HOFMANN is executive vice president at power electronics specialist SynQor Inc. in
Boxborough, Mass. LENNART PITZELE is the company's principal engineer, and HOWARD
CYKER is SynQor's process owner of quality and reliability.
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to inefficiency, delays in closing
feedback loops, and cost. While at-
tempts are made by many compa-
nies to re-locate engineering and
technical resources to factories in
China, generally only a few resourc-
es are made available at the local
level and those only for temporary
service to train foreign workers.
The balance of the interaction is
significantly impeded by 12-hour
time differences, long delays for in-
person interaction, and language
barriers. This problem can be exac-
erbated when manufacturing is out-
sourced to a contract manufacturer.

How can U.S. manufacturing
compete?

U.S. manufacturing can compete
with foreign manufacturing on cost
by being smarter. By implementing
smarter manufacturing processes,
U.S. manufacturing becomes more
flexible, produces product of high-
er quality at a lower cost, reacts to
problems more quickly, and has
tighter controls. Asian manufactur-
ers are generally high-volume, low-
mix factories. Military manufactur-
ing is high mix, low volume, more
sensitive to yield issues and pro-
cess problems, and is more demand-
ing of exacting quality. Cost savings
in a high-mix, low-volume environ-
ment is not a strength of foreign
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manufacturers and this difference
can lead to opportunities for smart
U.S. manufacturers.

Automation requires foresight
and planning. Instead of automating
every task, or purchasing numerous
odd form component placement ma-
chines to address specific assembly
tasks, factories can use a modular
approach. Standardized platforms
allow for flexibility products and
how to design equipment and the
manufacturing environment. Each
investment also requires a compre-
hensive return-on-investment
analysis done jointly with sales and
marketing teams. Not complete
automation; smart automation.

At SynQor in Boxborough, Mass.,
close integration and collaboration of
the design team with manufacturing
and quality teams enables the de-
sign of products for manufacturabil-
ity and deals with problems quick-
ly. This process can get products
into production more efficiently and
yields the ability to institute product
changes more rapidly. Flexibility is
key to high mix manufacturing.

Manufacturing Software
Problems arise in manufacturing,
and the solution often is to build in-
telligence into the manufacturing
environment to identify problems in-
process and in real time—not in fin-
ished goods inventory. Home-grown
manufacturing process management
software can track components
through the factory floor and enable
operators and technicians to analyze
real-time data, flag and isolate pro-
duction units, and trace components
back to individual component lots.

It helps contain non-conform-
ing units immediately, and defective
units can be re-routed to re-work

www.milaero.com
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without disruption to the flow en-
vironment. An investment in man-
ufacturing software also means
fewer people dealing with data col-
lection and a higher level of accura-
cy in data analysis and record keep-
ing—all of paramount importance to
the military customer. Investments
in integration with third party SMT,
ATE, AOI, and other test and mea-
surement equipment enables fast-

"Modular design topologies,
component commonality, and design
for manufacturability are key."

er implementation of machine pro-
gramming and optimization. This
provides more data for analysis and
immediate feedback for continuous
improvement. Finally, there is often
potential to integrate manufactur-
ing with ERP systems. Successful in-
tegration means less time planning
and managing the factory.

Using the same production re-
sources and equipment in the devel-
opment of its new products enables
development of tooling and program-
ming during the product design phase
that can then be used immediately for
manufacturing. This reduces the time
and cost to help new products make
the transition into manufacturing.

Modular design topologies, com-
ponent commonality, and design for
manufacturability are key design
concepts that affect the manufac-
turing environment and the cost of
manufacturing. This requires direc-
tion from management and buy-in
from the research and development
engineers and the procurement de-
partment. You can'’t build every-
thing in a cost-effective manufac-
turing operation. Be selective, and
be smart.
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Manufacturing Data

One way to compete effectively
with high-volume foreign manufac-
turers is to apply non-military man-
ufacturing data, as well as compo-
nent usage, throughput, and node
yields to the high-mix, low-volume
military environment so long as
core products are related. All man-
ual entry of data can be eliminated
by use of bar code scans, automat-
ed program down-
loads, and pick lists.
The safekeeping of
confidential informa-
tion and compliance
with regulatory restrictions, such
as ITAR, is far more easily managed
with the manufacturing facility and
data in the U.S.

Many Asian manufacturers solve
lead time problems by purchas-
ing raw materials in large quan-
tities and building finished goods
inventory. This is a very expen-
sive approach. A different approach
is build to order. A robust supply
chain and a well-designed manu-
facturing process with fast cycle
times through the factory and high
yields can produce short lead times
and no need to build to stock. This
also greatly reduces the level of raw
materials needed on hand. Reduc-
ing raw material and finished goods
means greater flexibility, less mon-
ey tied up in inventory, and great-
er inventory turns. Having a global
sourcing strategy means you don't
need to relocate to China to be near
your source of supply.

Why test, inspect, and rework in
multiple iterations until you achieve
high shipped quality when you can
design quality in initially? There are
upfront and on-going costs but they
pale in comparison to the hidden
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costs of repeated testing, inspec-
tion, and re-work—all of which in-
crease the potential for field fail-
ures. Building in quality starts
with design, continues with com-
ponent selection, and ends with
manufacturing processes. Keeping

engineering community close at
hand helps to respond quickly to
problems and resolve issues to
root cause. This can help engineers
spend less time and money re-
sponding to quality issues and cus-
tomer complaints and more time

Deployed

Encoder
Arrays

Hybrid
Photodiodes

2D MUX
Arrays

Multi-Element
Arrays

Advanced Photonix, Inc’
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designing and selling products. Fo-
cus on the total cost of ownership,
not just lower labor rates.

Optimize the factory

Lower costs involve more than pay-
checks to personnel; it also involves
how best to run the factory. Incorpo-
rating manufacturing process design
into product design reduces manu-
facturing costs. For example, SMT
machine set up times can be reduced
with optimized off-line setups and
by dedicating technicians to product
change-over. Sophisticated software
developed in-house can help opti-
mize the table set ups and sequenc-
ing of product through the factory.
Redesigning the product flow from

a linear configuration to a re-circu-
lating configuration can make the
most of production equipment, re-
duce the size of the assembly lines,
and boost capacity within the factory
area available.

Manufacturing in the U.S. can
succeed on a cost-competitive ba-
sis with Asian or other foreign man-
ufacturing and with significant ad-
ditional benefits for aerospace and
defense customers. The high mix,
low volume manufacturing envi-
ronment has significant challeng-
es but none that can’t be overcome
through automation, robust man-
ufacturing processes and controls,
standardization and modularity in
products and equipment, and high-
quality process standards. Having
manufacturing lines close at hand
to your design, mechanical and pro-
cess engineers and technical per-
sonnel results in significant ad-
vantages such as tighter controls,
greater flexibility and increased
first-pass yield which leads to lower
scrap rates and lower costs. €
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Fort Rucker replaces Evans and Sutherland image
generators with MetaVR systems in Kiowa Warrior

simulators

BY John McHale

BROOKLINE, Mass.—The Armed Scout
Helicopter Project Office updated
seven Kiowa Warrior Cockpit Proce-
dures Trainer (CPT) systems with the
MetaVR Virtual Reality Scene Gener-
ator (VRSG). Six systems are fielded
at Kiowa Academics at Fort Rucker,
Ala., and one system is fielded at the
U.S. Army Materiel Command (AM-
COM) Software Engineering Director-
ate (SED) in Huntsville, Ala.

The MetaVR visual systems re-
placed eight ESIG 4530 image gen-
erators from Evans and Sutherland,
which is now part of Rockwell Col-
lins in Cedar Rapids, lowa.

The Kiowa Warrior Cockpit CPT
provides OH-58D pilots with the pro-
cedural training required to accom-
plish most mission tasks required
of the OH-58D Kiowa Warrior. The
flight trainer systems use the shell
of an actual OH-58 with all its con-
trol switches, MetaVR officials say.

Each system fielded at Fort
Rucker has three VRSG channels,
one out-the-window channel, and
two cockpit displays. The main de-
velopment system has additional
channels that further expand the
out-the-window display on the left,
forward, and right.

In addition to delivering 26 VRSG
channels, MetaVR developed and
delivered high-resolution 3D data-
bases of Fort Rucker and Fort Hunter
Liggett. Each database is 100 by 100

Pictured is the Kiowa Warrior CPT system at
the AMCOM SED lab. Photo courtesy of the
AMCOM Software Engineering Directorate,
Huntsville, Ala.

kilometers built from 1 meter imag-
ery and 30 meter elevation posting.

The OH-58D Kiowa Warrior is
a two-seat, single-engine, dou-
ble-bladed armed reconnaissance
helicopter. Primarily operated in
support of ground troops, the air-
craft is equipped with a variety of
weapon systems, including Hell-
fire missiles, 2.75-inch rockets, and
a .50-caliber machine gun. It has
a thermal-imaging system sensor
for navigation, target acquisition,
and designation, and a laser range-
finder/designator for target location
and guidance of the missiles in a
mast-mounted sight situated above
the main rotor system.

Fort Rucker is the primary flight
training base for Army Aviation
and is home to the U.S. Army Avia-
tion Center of Excellence (USAACE)
and the U.S. Army Aviation Muse-
um. The U.S. Army Aviation Center
of Excellence is the dominant mili-
tary facility at Fort Rucker. Training,
doctrine, and testing are key parts
of the Center’s mission to develop
Army Aviation’s capabilities. €

Army orders enhanced night-
vision goggles from three
companies in contracts
worth $771 million

U.S. Army researchers are ordering
660 sets of Enhanced Night Vision
Goggles (ENVG) worth $771 million
from three different manufactur-
ers for test and evaluation. Officials
of the Army Research, Development

& Engineering Command (RDE-
COM) at Aberdeen Proving Ground,

Md., are buying the ENVG test arti-
cles from ITT Night Vision & Imag-
ing in Roanoke, Va.; Insight Tech-
nology Inc. in Londonderry, N.H.;
and DRS Technologies Inc. in Par-
sippany, NJ. The ENVG are helmet-
mounted night-vision goggles that
blend image intensification and
longwave infrared sensors for com-
bat at night, in bad weather, and in
smoke and dust. Image intensifica-
tion amplifies available light from
stars or other low-light sources, and
while long-wave infrared detects
temperature differences in objects
to make humans, vehicles, and ma-
chinery stand out from their cool-
er backgrounds. Blending the two
technologies in a multispectral im-
aging approach helps each sensor
compensate for the weaknesses of
the other.

FOR MORE INFORMATION visit
www.army.mil, ww.nightvision.com,
www.insighttechnology.com, and
www.drs.com.
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Today'’s rugged tablet computers catch on in a
big way among aerospace and defense users

BY John Keller

Tablet computers built rugged
enough for aerospace and defense
applications have been around for
decades, yet for much of that time
have been considered somewhat of
an oddity.

Not so today. What’s changing at-
titudes about rugged tablets in aero-
space and defense circles are the
ubiquitous Apple iPad, iPhone, and
other smart phones with multi-
touch screens.

“We feel good that we'’re in the
rugged tablet business, because we
see the market moving in our direc-
tion,” says Bill Guyan, vice president
of programs and strategy for rugged
computer maker DRS Tactical Sys-
tems in Melbourne, Fla. “The tablet
is an elegant way for people to stay
connected and do their jobs.”

“Tablets are a hot topic right
now because of what is going on
in the consumer space,” says Pat-
rick White, vice president of strate-
gic marketing at General Dynamics
Itronix in Sunrise, Fla. “Tablets bring
new software capabilities, finger
gestures, and multi-touch capabili-
ties that enable us to reduce the dis-
play size on tablet computers from
seven or nine inches, and get the
same functionality you get in a 12-
or 13-inch display.”

Interest in tablet computing in the
military community mirrors inter-
est in commercially available tablet

computers and the rapidly growing
universe of tablet and smart phone
applications from Apple, as well as
from open-source software devel-
opers working with the Linux-based
Android mobile operating system.
Android is an open-source mo-
bile operating system based upon the
Linux kernel, and has a large com-
munity of developers writing appli-
cation programs. “The emergence of
the iPad and iPhone are getting cus-
tomers more familiar with the use of
touch screens,” says DRS’s Guyan.
“We have made tablets for more than

20 years, but there was always a
preference for a keyboard interface.

Some rugged computer manufac-
turers caution military users against
using consumer-grade devices in
the field.

“You have these guys climbing
up into a C-5 [cargo jet], which is like
climbing up several stories in a build-
ing,” says Fed de Gastyne, business
development manager for the feder-
al team at Panasonic Solutions Co. in
Secaucus, N.J. “My concern is please
don'’t take anything up in the aircraft
that is not MIL-STD-810G tested. €

COMPANY INFO

Amrel Computer
Division
www.amrel.com/
rugged-computers

Argon Corp.
WWW.argoncorp.com

Broadax Systems Inc.
www.bsicomputer.com

Cyberchron Rugged
Systems
wwuw.cyberchron.com

Dell Inc.
www.dell.com

DRS Tactical Systems
www.drs-ts.com

Elbit Systems of
America C4I Solutions
wwuw.talla-tech.com

General Dynamics C4
Systems
www.gdc4s.com
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General Dynamics
Itronix
www.gd-itronix.com

Roper Mobile
Technology
wwuw.ropermobile.com

Getac Inc.
www.getac.com

IBI Systems Inc.
www.ibi-systems.com

Industrial Computing
www.industcomputing.com

Intel
wwuw.intel.com/go/military

Intermec Inc.
wwuw.intermec.com
LogIn Crete AB
www.login.se

MaxVision
www.maxvision.com

NextComputing
www.nextcomputing.com

Panasonic Solutions Co.
www.panasonic.com/

toughbook

Rugged Notebooks Inc.
www.ruggednotebooks.com

Rugged Portable
Systems
www.rpseagle.com

Secure Communication
Systems Inc.
WWww.securecomm.com

Stealth Computer Corp.
www.stealthcomputer.com
TAG

www.tag.com

Trimble Outdoor

Computers
www.trimble.com/

Outdoor-Rugged-
Computers/

Two Technologies Inc.
www.2T.com
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SONAR SYSTEMS

DRS to provide towed-array sonar for anti-
submarine warfare on Littoral Combat Ship

Anti-submarine warfare experts at DRS Sonar Systems LLC in
Gaithersburg, Md., are providing a towed-array sonar subsystem for the
U.S. Navy Littoral Combat Ship under terms of a $9.7 million contract
from the Naval Undersea Warfare
Center Division in Newport, R.L

DRS will provide underwater
| technology consisting of a towed active
subsystem that will be integrated into
a variable depth sonar (VDS) anti-
submarine warfare (ASW) system for
a Littoral Combat Ship. The LCS VDS
Advanced Development Model (ADM)
should undergo a sea test in 2012. The
LCS VDS will detect submerged submarines off the shallow-water coastal
and harbor waters, as well as in the deep open ocean. The low-frequency

sonar provides a high search rate tactical anti-submarine warfare
capability, DRS officials say.

DRS Sonar Systems is a joint venture of DRS Defense Systems LLC and
Thales. “We are providing the U.S. Navy key elements of an ASW system
that will ensure battle space dominance well into the 21st century,” says
Wayne Jakubowski, president of DRS Sonar Systems.

FOR MORE INFORMATION visit DRS Sonar Systems online at www.drs-ds.com.

SIMULATION AND TRAINING
L-3 Link delivers UAV training systems
Two U.S. Air Force installations and

N.M.,, in addition to one unit each
to Cannon Air Force Base, N.M.,

and Syracuse Air National Guard,
one Air National Guard site received
six additional Predator Mission Air- support high-fidelity modeling of
crew Training Systems (PMATS) and
aerial vehicles (UAVs).

PMATS replicates the mission en-

associated support equipment from
by L-3 Link Simulation & Training

(L-3 Link) in Arlington, Texas. vironment that aircrews experience
Four PMATS units were deliv- during real-world operations. Each

ered to Holloman Air Force Base,

www.milaero.com
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at Hancock Field, N.Y. The systems

the Predator and Reaper unmanned

PMATS unit integrates ground control

MILITARY & AEROSPACE ELECTRONICS

station hardware with simulation
software and geo-specific visual sys-
tem databases to provide an immer-
sive training system. The synthetic
environment simulates time of day,
winds, adverse weather, and thermal
effects that can impact operations.
PMATS units are integrated with
L-3 Link’s Physics Based Environment
Generator HD, which supports sim-
ulation of complex urban environ-
ments, intelligent human behaviors,
and interactions between entities in
the virtual world. Each PMATS unit
is also integrated with an instruc-
tor operator station, which enables
operators to set exercise conditions,
insert malfunctions, communicate
with the aircrew, and modify and
control all aspects of the simulation.

FOR MORE INFORMATION visit L-3 Link
online at www.link.com.

INFORMATION TECHNOLOGY

IBM to provide IT services and
support to Danish Ministry of Defence
IBM will provide high-availability,
technology infrastructure and man-
agement services for the Danish Min-
istry of Defense’s Resource Manage-
ment System, DeMars, to enhance
the Danish Ministry’s international
defense operations. The Danish De-
fense employs the DeMars System,
running SAP on IBM Power Servers
and IBM Storage to manage equip-
ment, personnel, and logistics of the
entire department for internation-

al missions and on the Danish Navy’s
ships. IBM will devise new solutions
to improve the efficiency of DeMars
for secure asset tracking and delivery.

FOR MORE INFORMATION visit IBM
online at www.ibm.com.
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EMBEDDED COMPUTING

XMC module from Acromag mates
Virtex-5 FPGA with PCI Express
interface and deep memory
Acromag’s XMC-VLX mezzanine
modules feature a configurable
Xilinx Virtex-5 field programma-

ble gate array (FPGA) enhanced with
multiple high-speed memory buf-
fers and a high-throughput PCI Ex-
press interface. The device is target-
ed at hardware simulation, military
servers, in-circuit diagnostics, com-
munications, signals intelligence,
and image processing applications.
Field I/O interfaces to the FPGA via
the rear J4/P4 connector and/or with
optional front mezzanine plug-in
I/O modules create an I/O proces-

XCEVLXBST™
FFL136FEUOB0S
AClaa722A

sor module that is capable of exe-
cuting custom instruction sets and
algorithms. Three models provide

a choice of logic-optimized FPGAs
to match the performance require-
ments. Cards can be ordered with a
Xilinx VLX85T, VLX110T, or VLX155T
FPGA featuring as many as 155,000
logic cells and 128 DSP48E slices.
Each model is ready for use in con-
duction-cooled systems and offers
an option to upgrade with extended
temperature range parts suitable for

-40 to 85 degrees Celsius operation.

FOR MORE INFORMATION visit
Acromag at www.acromag.com.

IMAGE PROCESSING
Video processing system helps
transform airborne sensor

imagery into actionable

intelligence while on the move

L-3 Interstate Electronics Corp. (L-3

IEC) in Anaheim, Calif,, is introduc-
ing the micro-handheld VideoScout-
MXR full-motion video process-

ing, exploitation, and dissemination
(PED) management system with in-
telligence capabilities that helps en-
able warfighters to use video, meta-
data, and user applications while on
the move. VideoScout-MXR enables
forward personnel to receive, ex-
ploit, and disseminate video and te-
lemetry data directly from sever-

al airborne sensor platforms, such
as manned and unmanned aircraft.
L-3’s VideoScout-MXR enables per-
sonnel to capture, display, and re-
cord live video, extract actionable
subset video, create JPEG and NITF
image files with metadata for refer-
ence and dissemination, and anno-
tate and archive video and images
for easy search, retrieval, and dis-
semination. To allow intelligence
operations to share a common view
of the battlespace, VideoScout-
MXR can be connected to a net-
work, large monitors, keyboards, or
peripherals to create a full, shared
workstation environment. The MXR
can receive several simultaneous
video feeds when connected to a
network—one via RF through a re-
motely placed antenna, and the
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To submit new products for consideration,
contact John Keller at jkeller@pennwell.com

others from the network.

FOR MORE INFORMATION visit L-3 IEC
online at www.iechome.com.

DATABUSES AND NETWORKING
VXS backplane technology

with Ethernet control channel
introduced by EIma Bustronic

Elma Bustronic Corp. in Fremont,
Calif,, is introducing VXS backplane
technology with a Gigabit Ether-
net Control Layer Channel per VITA

m ¥

41.6. The first in the series of Elma
Bustronic’s VXS backplanes with the
control channel is a 20-slot size. It
has a dual star routing topology and
18-layer stripline design. The Gigabit
Ethernet control channel provides
for out-of-band communication. The
7U-high backplane also has power
studs in 3.3, 5, and 12 volts, as well
as GND along the top and bottom
of the backplane for power options.
Elma Bustronic also offers Dual Star
topologies VXS backplanes in 8, 12,
18, 20, and 21 slots. VXS Star back-
planes include sizes in 5 slots and
an 8-slot with one hub, 5 payload,
and 2 legacy VME64x slots. Other
Elma Bustronic features for VXS in-
clude a switchless mesh, processor
mesh, VXS/VPX hybrid backplanes,
and extender card. The Switchless
VXS backplane has three point-to-
point mesh slots and two legacy

www.milaero.com
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VME64x slots. All of the company’s
VXS backplanes are compliant to
the VITA 41.0 core specification.

FOR MORE INFORMATION visit
Elma Bustronic online at
www.bustronic.com.

SIGNAL PROCESSING

Linux-based signal processing
system from Spectrum Signal
Processing uses PCl Express form
factor for embedded systems
Engineers at Spectrum Signal Pro-

cessing by Vecima in Burnaby, Brit-
ish Columbia, showcased their
Linux-based signal processing plat-
form, the SDR-2010, at the Embed-
ded Systems Conference in Bos-
ton. The SDR-2010 targets electronic
warfare, signals intelligence includ-
ing wideband spectral analysis and

multi-channel direction finding, and

military satellite communications

applications. The Spectrum device
uses an Intel 64 Architecture Serv-
er hosting the new high-perfor-
mance PRO-2910 PCI Express-based
carrier cards, each with dual XMC/
PMC sites. The configuration gives
the flexibility and processing pow-
er of an embedded signal process-
ing system while using an Intel-
based server or PC as the host. The
PRO-2910 carrier and the associat-
ed modules have already shipped
to leading defense users, Spectrum
officials say. The SDR-2010 is very
high-speed, which some end users
say makes up for the small lack in
determinism between Linux and a
real-time operating system (RTOS),
says Mark Briggs, vice president of
business development at Spectrum
Signal Processing. €

FOR MORE INFORMATION, Visit
www.spectrumsignal.com.
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PRODUCT & LITERATURE SHOWCASE

Battlespace Technologies:
Network-Enabled
Information Dominance

Richard S. Deakin

National Air Traffic Services BTTL E S P A CE

o Achieve information dominance 2 TECHNOLOGIES
throughout the battlespace with
network-enabled warfare. g Network Enabled

e Discover how to use sensor technolo-
gies, including radar and EW systems,
to disseminate information to key
decision makers.

Information Dominance

Hardcover ¢ 530 pp. * 2010
ISBN: 978-1-59693-337-8 * $139/£89

Only $118/£75 with Free Shipping
when you order before 11/30/10.

USE PROMO CODE BT10.

Visit ArtechHouse.com for a complete description and to order.

US Call 1-800-225-9977, ext 4030 or 1-781-769-9750
UK Call +44(0)20 7596-8750

NS
R ARTECH HOUSE

BOSTON |LONDON

e Learn how to use networked systems
to greatly improve decision-making
cycles.

ST-9020 rugged computer
system with 20” display,
MIL STD shock & vibration
& qualified

DU-19/U rugged monitor

For full line of rugged systems contact:
IBI SYSTEMS, INC.

6842 NW 20TH AVE, FORT LAUDERDALE, FL 33309
PHONE; 954-978-9225, WEB: www.ibi-systems.com

MISSION CRITICAL SYSTE SFORTT

Display Processing = Recording = Switching = Streﬁi’ning = KVM

.: B SPECTRUM’
510.814.7000 www.rgb.com/uav
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BEST OF
the web milaero.com

Milaero Blog
Fiber laser technology:

Avionics Intelligence critical enabler in precision-
Avionics upgrades and openness engagement projects
The U.S. Defense Department (DOD) and world militaries are fac- Lockheed Martin Corp. is making the
ing growing parts obsolescence problems in their air fleets. Air- most of its acquisition of a fiber laser
planes are flying decades longer than originally expected and ag- company in Bothell, Wash., called

ing avionics systems require attention. In recent Aculight Corp. Lockheed Martin is

years, DOD has adopted an open systems strate- capitalizing on Aculight's fiber laser

gy for designing and upgrading avionics to com- technology for a variety of precision-

bat obsolescence and reduce lifecycle costs. engagement systems, such as the One-

Everyone wants openness, but perceptions of it Shot military sniper targeting system,

vary. As the National Research Council (NRC) has the Dynamic Image Gun sight Op-

pointed out, definitions range from using open- tic (DInGO) initiative, and the Auton-

standard interfaces at almost every hardware and omous Rotorcraft Sniper System. The

software level to using them only at the high- common denominator among these
er levels. NRC also noted a distinction between “open” and “mod- programs is a small, lightweight fi-
ular,” even though the DOD’s version of openness, the Modular ber laser that is able not only to illumi-
Open Systems Approach, closely resembles integrated modular nate targets covertly at night, but also
avionics (IMA). An IMA cabinet hosting more than one application to reach out and touch the air column
on shared resources is another box which may be integrated into between shooter and target to mea-
an older, federated architecture. http://bit.ly/dvC3bM sure and compensate for crosswind

conditions. http:/bit.ly/9gmDQ6

Defense Executive

Worldwide UAV market
to total $71 billion

The worldwide market for un-

Command Post Community
Rugged rackmount computer
assembly advantages

It’s the little things that go into
making a rackmount computer rug-

manned aerial vehicles
(UAVs) will grow from $5.1 bil-

lion in 2009 to a cumulative total ged. Building a computer to with-
of $71 billion from 2010 to 2020, predict analysts at Vision- stand the rigors of a mobile ground
gain Ltd. in London in the report “The Unmanned Aerial control station, for example, re-
Vehicles (UAV) Market 2010-2020: Technologies for ISR and quires a vendor to pay attention to

Counter-Insurgency.” many different things inside the

The report examines current programs and future prospects computer enclosure. A vendor that

for current and new entrants into the UAV market. is detail oriented and has the best

Armed forces worldwide are embracing UAVs as critical manufacturing practices will deliver

tools for intelligence, surveillance, and reconnaissance (ISR), as products that provide years of trou-
well as for strike missions in counter-insurgency (COIN) opera- ble-free operation in harsh environ-
tions. http://bit.ly/cI96GH ments. http:/bit.ly/aCwbrV
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Register online at www.marketplaceseminar.com!

Lasers

LaserFocus\orld

Photonics Marketplace

S E M | NSRS

January 24, 2011 ¢ San Francisco, CA
The InterContinental San Francisco

Analyzing the Business of Photonics

THE LASERS & PHOTONICS MARKETPLACE SEMINAR, held in conjunction with
SPIE's Photonics West, is the only event anywhere in the world that focuses on
the entire laser marketplace. This one-day seminar, now in its 23rd year, provides
a comprehensive market perspective that is unobtainable elsewhere, with market
data segmented by application and laser technology from three of the photonics

2011 TECHNOLOGY FORUM:
Quantum Cascade Lasers
for Mid-IR Applications:
Pro vs. Con

industry's leading resources: Laser Focus World, Industrial Laser Solutions, and Strategies Unlimited.

2011 Highlights

QUANTUM CASCADE
LASERS FOR MID-IR APPLICATIONS: PRO VS. CON
Introduced and moderated by Dr. Tom Hausken, Director of Optoelectronic
Components, Strategies Unlimited (Mountain View, CA)

Quantum cascade (QC) semiconductor lasers
are emerging as a new technology to address
applications in the mid-infrared range, from
about 3.5 to 12 microns and beyond. In that
range there is little competition to QC lasers,
but there are other solutions outside that range
that are relevant. Optical parametric oscillators
(OPQOs) are more compact, more robust, and perform better
than ever before at wavelengths up to about 4 microns. New
diode and fiber laser products also offer solutions at shorter
wavelengths where QC lasers cannot operate. Are these
technologies competitive or complementary to each other?
Which has the best opportunity for growth in the near future?

Dr. Tim Day, CEO & CTO
Daylight Solutions Inc.

Dir. Robert Afzal, Senior Fellow and Director
Lockheed Martin Laser Systems

Dr. Ken Kaufmann, VP of Marketing
Hamamatsu Corporation

Dr. Lars Hildebrand, Director of Sales
“h Nanoplus GmbH

QO Newport S Spectra-Physics

A Division of Newport Corporation

lectronics

Presidents, CEOs, and COOs e Chief Technology Officers
e R&D Management ® Sales and Marketing Executives ®
Business Development Directors ® Managing Directors

e Business/Technology Analysts

EARLY BIRD DISCOUNT:
Register by December 15,
2010 and SAVE $300!

REGISTRATION FEES

Include all seminar sessions, full proceedings
and all scheduled seminar meals.

BEFORE DECEMBER 15, 2010
Seminar $995
Multiple Registrations* $895

AFTER DECEMBER 15, 2010
Seminar $1,295
Multiple Registrations* $995

*Multiple registration rate is per additional attendee.
Discount available only to colleagues registering at the same
time from the same company. First registrant pays full rate.

QUESTIONS?
Toll-free +1-888-299-8016
Direct: +1-918-831-9160

www.marketplaceseminar.com

o | gSarFOCUsWoRld Lasersolutions scrateses

FOR MANUFACTURING unlimite
OWNED & PRODUCED BY @u
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THE FUTURE IS OPEN

YOUR TOTAL SOLUTIONS PARTNER
—y

h > €O

The Curtiss-Wright net-centric open systems approach to platform electronics provides flexibility, modularity and
interoperability through the use of common standards-based high Technology Readiness Level (TRL) COTS products.
Our design building blocks allow for rapid implementation of Size, Weight and Power & Cost (SWaP-C) optimized
solutions for aerospace and defense future platform requirements.

Share critical data across your net-centric architecture using COTS components such as the Vortex Compact Network
Storage (CNS) & Flash Storage Module (FSM) rugged, secure network file server. Curtiss-Wright Controls Electronic
Systems leads the way to an open future with a low risk approach.

Industry Standard Methods & Designs Domain Specific Methods & Designs
COTS Reusable Design COTS YICTORY High TRL,
Components Building Blocks LRUs Vehicle Specific
& LRMs :

Implementation Using
Common Building
Blocks & Methods

Vortex CNS

Rugged, secure network file server

Program Specific Program

OpenVP)X) Implementations Specific LRUs

Vortex FSM
3U VPX solid-state SATA storage

Implement Low Risk Platform Specific Network Centric Architectures

/

CURTISS cwecelectronicsystems.com

systeminfo@curtisswright.com
WRIGHT __Controls

Electronic Systems ABOVE & BEYOND
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